Abstract. New energy electric vehicles have low energy consumption and do not directly produce gas pollution, and have gradually become the main research and development target of China's auto industry. Charging piles are one of the main sources of energy for electric vehicles, and the DC charging piles output adjustable DC power, and the adjustment range is large, which can directly achieve the requirements for fast charging of the power battery of electric vehicles. This paper first introduces the development status of charging piles, then analyzes the principle of DC charging piles, and designs the hardware and software of DC charging piles. The safe and efficient DC charging pile system has laid a good foundation for the development of electric vehicles in China.
Introduction
Due to the late start of China's auto industry, even today our country has become the world's largest auto-producer country. Due to our short development time, our national production of automobiles can't truly open up markets in Europe and the United States. However, due to the impact of contemporary science and technology on the whole industry of electric vehicles, Even if the research and development of electric vehicle technology in China is relatively late, we still have the strength to compare with the world's most advanced electric vehicle technology. In our country's new energy vehicle development planning strategy pointed out: From 2017, the research and development and practical use of China's electric vehicle industry will enter a period of rapid development.
Charging piles can be fixed on the ground or wall, and can be charged according to different voltage levels for various models of electric vehicles [3] . The DC charging pile is a power supply device that is fixedly installed outside the electric vehicle and connected with the AC Grid, it can provide a DC power supply for the vehicle-mounted power battery. The DC charging pile can provide enough power, and the output voltage and current can be adjusted in a large range, which can meet the requirement of fast charging. This type of charging method, which provides DC power from the ground, directly charges the battery on the vehicle, eliminating the need for an on-board charging device and facilitating the reduction of body weight. However, it will have a certain impact on the stability of the power grid, so the protection of the power grid should be strengthened during the construction process of electric vehicle.
The Principle of DC Charging Pile
The principle of the electric module designed in this paper is: First, after the three-phase AC power supply is rectified and filtered, the input DC voltage is supplied to the IGBT bridge. The controller acts on the IGBT device through a drive circuit to convert the DC voltage back to AC voltage. Then, the AC voltage is subjected to variable-voltage and isolation by a high-frequency transformer, and then rectified and filtered to obtain DC pulses to charge the battery pack [4] . The controller will implement the control strategy based on the detected voltage and current of the battery terminal and change the charging parameters in real time. Over-current, over-voltage, and over-temperature protection circuits are designed to ensure safe and reliable operation of the system.as shown in Figure  1 . 
Hardware Design
DC charging piles have complex structures and many components, including the central main control board, electric vehicle CAN bus, IC card readers, and indicator lights.
CAN bus part of the circuit uses the ISO1050 chip, which is a CAN transponder using silicon oxide insulation barrier, fully in line with or better than the technical specifications of the ISO11898-2 standard, can achieve 2500VRMS isolation. At the same time, it also has a service life of up to 25 years. Through this part of the circuit, the STM32F103VE achieves communication with the electric vehicle BMS [10] . As shown in Figure 2 . In this paper, a monitoring and protection unit is designed. The unit monitors the charging input voltage, charging output voltage/current, charging interface connection status, vehicle battery management system status, and vehicle battery status of the charging pile in real time. The output main power control section consists of a D/A conversion chip and a linear optical coupling isolation circuit. The D/A chip uses the TLV5638, which has two independent 12-bit D/A converters that can simultaneously control the output mains voltage and the maximum output current. The Linear Optical coupler uses the HCNR201, a high-performance analog Optical coupler from AVAGO. It has a high performance AlGaAs LED and two highly matched photodiodes inside. It is very suitable for analog signal isolation that requires stability and good linearity.as shown in Figure 3 . In the process of constructing the electric vehicle charging pile, the external material of the charging pile should be a galvanized steel plate, and has a certain moisture-proof and waterproof performance, which ensures the normal operation in wet and dry weather conditions [6] . In the selection of components, power electronic devices with industry-standard standards should be selected to ensure that charging poles can operate normally in harsh environments. In addition, in order to prevent electromagnetic interference, should use the communication line with the shield function, connect a grounding wire on the outer body to inhibit the common mode signal.
Software Design
When the user needs to charge, the charging socket of the electric vehicle is connected with the charging handle of the charging pile, and then the charging pile is activated through the reader of the IC card. if the charging handle and the charging socket are not connected properly, an alarm will be prompted. After the user identification is completed, the user can select the charging mode and charging time, at the same time, the charging pile detects the battery state. If the current state of the battery does not allow the user to select the current charging mode, the user will also be prompted for an alarm. When the charging mode is selected correctly, the normal charging process can be studied. During the charging process, the display screen displays the current user information, card balance, charging time, and other useful information [7] . After the charging is completed, the charging pile gives a prompt, the IC card billing stops, the ticket is printed, the user leaves, and the charging pile automatically locks and waits for the next user to activate.
When the main program is written, it adopts the principle of modularity, which can guarantee the efficient operation of the charging pile. The programmer divides the program into several large modules according to several major functions of the charging pile: Central control module, IC card identification module, communication module, display module, printer module, detection module and other six major modules [8] . When the charging pile is activated, the main program can effectively coordinate the work of each module to complete a process from the identification to the end of charging. Multi-thread processing can ensure that each module is independent and does not affect each other.
Summary
This paper analyzes the hardware design and software design of DC charging piles and considers the practical application needs of charging piles to ensure the feasibility of charging pile design. Due to factors such as time, equipment, and ability, some related research work is not perfect. For example, further optimization design of hardware protection circuit can reduce the cost of security investment and I hope to do better in the future.
